The reaction of 3,4-dihydroisoquinolin-1-yl-acetonitrile with DMFDMA afforded the enaminonitrile 5. Compound 5 was reacted with 2-aminobenzimidazole to yield 4-amino-3-(dihydroisoquinolin-1-yl)-benzo [4, 5] imidazo[1,2-a]pyrimidine (11) and with acetonitrile derivatives to afford pyrido[2,1-a]isoquinolines (15a -g).
Introduction
The chemistry of isoquinolines has always been of considerable interest [1 -5] . A large number of isoquinolines have important pharmacological applications as anesthetics (1) , antihypertension agents like quinapril, quinaprilate and debrisoquine, antifungal agents such as 2, 2 -hexadecamethylenedisoquinolinium dichloride (2) , disinfectants like N-laurylisoquinolinium bromide (3) and vasodilators, with the well-known example of papaverine (4) (Fig. 1 ) [6 -9] .
Results and Discussion
In the last decade our group has been interested in developing syntheses for 1-substituted tetrahydroisoquinolines utilizing the readily obtainable 3,4-dihydroisoquinolines 4a, b as starting materials [10 -15] . In conjunction with this work we report here the synthesis and reactivity of enaminonitrile 5. Thus, reacting 4a with dimethylformamide dimethylacetal (DMFDMA) afforded the enamine 5 in excellent yield. Attempts to crystallize 5 from protic solvents resulted in ready hydrolysis into the formyl derivative 7. The ready hydrolysis of 5 may be a result of electron withdrawal by the ring nitrogen atom that leads to a significant contribution of resonance form 6 (Scheme 1).
Compound 5 reacted with 2-aminobenzimidazole 8 to yield a product that may be formulated as 0932-0776 / 07 / 0100-0111 $ 06.00 © 2007 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com 2-(3,4-dihydroisoquinolin-1-yl)-3-(1H-benzimidazol-2-ylamino)-acrylonitrile (10) or isomeric 4-amino-3-(3,4-dihydroisoquinolin-1-yl)-benzo [4, 5] imidazo [1,2-a] pyrimidine (11) . The structure of 11 was established based on an IR spectrum that revealed the absence of the nitrile absorption at ∼ 2200 -2230 cm −1 as required for the conjugated nitrile function in 10. It is believed that 2-aminobenzimidazole 8 initially undergoes a Michael-type addition to 5 yielding intermediate Michael adduct 9 which readily loses dimethylamine to yield 10 which then cyclizes under the reaction conditions into 11. Conclusive evidence for structure 11 was also obtained by independent synthesis from benzimidazol-2-yl-N,N-dimethylformamidine [16] 13 with 4a (Scheme 2). However, the Scheme 1. possibility that Michael adduct 9 cyclized into 12 before eliminating dimethylamine to yield 10 cannot be excluded (Scheme 2).
Next, compound 5 also reacted readily with ethyl cyanoacetate to yield a product of condensation via dimethylamine elimination. This was formulated as 15a rather than 14a based on its 1 H NMR spectrum which revealed the absence of two doublets at δ ≈ 5.6 and 6.9 ppm for C-sp 3 protons. Similarly, malononitrile, sulfonylacetonitrile, p-toluylsulfonylacetonitrile, benzoylacetonitrile, cyanoacetamide and cyanoacetanilide also reacted with 5 to yield 15b -g, respectively (Scheme 3).
The enaminonitrile 5 reacted with benzothiazol-2-yl-acetonitrile 16a to yield a product of condensation via dimethylamine elimination, and several isomeric structures can be assumed for this adduct. X-Ray crystal structure determination confirmed the structure of pyrido[2,1-a]isoquinoline 17a for this reaction product [17] (Fig. 2) . It is thus believed that the active methylene nitrile moiety in benzothiazol-2-yl-acetonitrile has initially added to the activated double bond in 5 and this was followed by direct ring closure to give 17a. Similarly, benzoimidazol-2-yl-acetonitrile 16b reacted with 5 yielding 17b (Scheme 3). Attempts to prepare pyrazolyl-or isoxazolylisoquinolines via reaction of 5 with hydrazine hydrate and hydroxylamine hydrochloride, respectively, resulted only in the formation of acyclic enamines 18a, b. These compounds could not be cyclized under a variety of conditions indicating most likely that these products adopted the hydrogen bonded E configuration (Fig. 3) .
Conclusion
We could demonstrate that 3-dimethyamino-2-(6,7-dimethoxy-3,4-dihydroisoquinolin-1-yl)-acrylonitrile (5) is a readily obtainable and versatile reagent which can easily be used for synthesizing both 1-azolyl-and pyrido[2,1-a]isoquinolines.
Experimental Section
All melting points were measured on a Gallenkamp electrothermal melting point apparatus and are uncorrected. IR spectra were recorded from KBr pellets on a Pye Unicam SP 3-300 spectrophotometer. 1 H and 13 C NMR spectra were recorded in deuterated dimethylsulfoxide [D 6 ]DMSO solu-Scheme 2. tion at 300 MHz on a Varian Gemini NMR spectrometer using tetramethylsilane (TMS) as internal reference. Elemental analyses were carried out at the Microanalytical Center of Cairo University. Dimethylamino-2-(6,7-dimethoxy-3,4-dihydroisoquinolin- 
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1-yl)-acrylonitrile (5)
A mixture of 4a (2.3 g, 0.01 mol) and DMFDMA (0.016 mol) was refluxed for 1 h. The solid product was filtered off and crystallized from
2-(6,7-Dimethoxy-3,4-dihydro-2H-isoquinolin-1-ylidene)-3-oxo-propionitrile (7)
A solution of 5 was refluxed for 1 h in ethanol. The solid product was collected and crystallized from ethanol. 
4-Amino-3-(6,7-dimethoxy-3,4-dihydroisoquinolin-1-yl)-benzo[4,5]imidazo[1,2-a]-pyrimidine (11)
Method A: A mixture of 5 (2.85 g, 0.01mol) and 2-aminobenzimidazole 8 (0.01 mol) was refluxed in ethanol in presence of piperidine for 3 h. The solid product was filtered off and crystallized from dimethylformamide to give 11.
Method B: A mixture of 4a (2.3 g, 0.01mol) and 13 (0.01 mol) was refluxed in ethanol in presence of piperidine for 3 h. The solid product was filtered off and crystallized from dimethylformamide to give 11. 
General procedure for preparation of compounds 15a -g and 17a, b
A mixture of 5 (2.85 g, 0.1 mol) and ethyl cyanoacetate, malononitrile, sulfonyl-acetonitrile, p-toluylsulfonylacetonitrile, benzoylacetonitrile, cyanoacetamide or cyanoacetanilide and benzothiazol-2-acetonitrile (16a) or benzoimidazol-2-acetonitrile (16b) (0.1 mol) was refluxed in ethanol for 1 h. A solid was formed which was collected by filtration and crystallized from dimethylformamide to give compounds 15a -g, and 17a, b respectively. 
